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the same conditions, it will be impossible to escape the following law: all the different weights of one and the same element 'which are contained in equal volumes, whether of the free element or its compounds, are whole multiples of one and the same quantity. In other words, every element has a special numerical value, by which, with the aid of integral coefficients, the gravimetric compositions of equal volumes of the various compounds of the element can be expressed. As all chemical reactions occur between equal volumes, or whole multiples of equal volumes, so all chemical reactions can be expressed by these numerical values and integral coefficients." l
Attempts have been made, in the last twenty or thirty years, to devclope a system of expressing chemical reactions without the aid of the molecular and atomic theory. It is interesting to observe the revival of the method described by Cannizzaro, in the words ({noted above, in one of the most suggestive of recent text-books. In his Grundlinien der anortjanixchcn Chemie (published in the latter part of 1000)2 Ostwald uses the terms normal weight and molar weight to express the ratio of the weight of any gas to that of an equal volume of a hypothetical gas, 32 times lighter than oxygen, called by him the normal gas;3 he says that a combining weight may be attached to every substance; that all chemical reactions occur between weights which can be expressed by these combining weights or rational multiples of them;4 and that combining weights are determined vso that a whole number of them is always present in all normal or molar weights.5
Dumas said, in 1836, that the statement, "equal volumes of gases contain equal numbers of molecular or atomic groups/' would be accepted by every one, but would advantage nothing; it would be but another hypothesis, another of those guesses whereof chemistry had already too many. Dumas WMS wrong: the hypothesis, which "would be of no use to anyone at present," did more to advance accurate knowledge than the facts to which Dumas besought chemists to return. Dumas was right: he himself returned to facts, and the results of his experiments enabled Cannizzaro, twenty years later, to throw a flood of light on the whole field of chemistry by re-stating the hypothesis which Avogadro had promulgated twenty live years before, Avogadro's hypothesis, interpreted and applied by Oannmaro, proved to be a signal example both of the truth and the falsehood of the adage, "An ounce of fact is worth a pound of theory."
The dualistic system made too much of the superficial ex-
1 Sunto, p. 12.
3 An English translation appeared in 1902, with the title, The Principles of Inorganic Chemistry.
3 Orundlinien, p. 92.
4 Orundlwien, p. 147. 6 Grundlinien, p. 148.